1997). Since 1995. Until today, human cases of Lyme disease have been reported in 48 countries in USA. Sudies done in Europe have shown various data. In northwestern part of Croatia 45% of ticks were infected with B.burgdorferi s.l. (Golubić et all, 1998) . In Lublin region,Poland, over 60% of ticks infected with causative agent of Lyme disease were found (Cisak et all, 2006.) . Data for Switzerland, implicate that 19% of ticks were infected with B.burgdorferi s.l. (Moran Cadenas et all, 2007) . In Portugal, during the past 15 years, cases of Lyme disease in humans were reported in 17 regions, from 20 regions in total, while prevalence in ticks was found from 11/35% (Lopes de Carvalho and Nuncio, 2006.). Research done in Spain resulted in similar data for prevalence of 11% in dogs and humans (Merino et all, 2000 .), even though I.ricinus is not dominant population of ticks -only 12% of total tick population are I.ricinus ticks (Merino et all, 2005.) . After the research was done in Check Republoc, 30% of ticks were found to be infected with B.burgdorferi s. 
Ecology, epidemiology -life cycle of ticks and tranfer of the causative agent
The best conditions for tick's life cycle in Serbia can be found in the regions between woods and meadows and also between deciduous and evergreen forests. Geographical position of the localities, elevation, composition of flora and fauna, presence of the hosts, vectors and enough food for rodents represent the optimal conditions for maintenance and circulation of B.burgdorferi s.l. The most important factor that influences the quality of tick's life is air humidity. In mixed woods, the tick population is highest in the places where humidity reaches 70-80%. Little paths through woods, which are used by forest animals, are the places with a highest risk for humans and animals.
Picture 1. I. ricinus, adults female and male, Jurišić (2008) Ticks, infected and not infected can often be found in urban parks with woods, very near to the big cities. Appearance of ticks in the cities seems to be connected to development of new parks and woods and also building of urban parts on the edge of a forest. The survival of ticks in certain localities is determined by a possibility to realize the whole life cycle of ticks with all the hosts needed and developing stages (Wall, Shearer, 1992; Pejchalova, 2007 On the localities in the urban parts, ticks were mostly found in woods and parks with woods and the smallest number of ticks was found in landscaped parks, because the treatment against ticks was always performed there, during the spring period. Besides that, in woods and parks with woods the influence of mankind is less, so these places are rich in flora and fauna, compared to the localities in urban places. 
Diagnostic
Diagnostic of borreliosis is based on epidemiology, epizootiology, clinical symptoms, laboratory tests and reaction to antibiotic treatment (Skotarczak, 2007 (Dmitrović and Popović 1993) . Laboratory testing has to be validated in order to be useful in diagnostic of Lyme disease because false positive and false negative findings are possible (Jacobson et all, 1996) . According to the OIE Manual, recommended methods for diagnostic of Lyme disease are ELISA test, indirect fluorescence (IFA) or immunoblot method (Western blot). Dogs disposed to B.burgdorferi s.l. are in 95% cases seropositive, but asymptomatic carriers of the disease.
Field research
Field research was done by field collecting of ticks with "flag" method. Chosen localities for tick collecting were in Northern part of Serbia, province of Vojvodina and localities in Fruska Gora mountain. Localities were chosen with different vegetation, from simple grass fields, fields with weeds by the channel and river with sandy soil, to forested sites of Fruska Gora mountain -urban sites, parks, abounded settlements, suburbs, green fileds and settlements beside Danube river, forestery sites in Fruska Gora, enbankments. The conditions and habitats were optimal for tick life cycle. Also animals and humans were present in the chosen localities and sites. Localities were chosen according to the previeus history of tick bites in humans and dogs, previous research on tick infection with B. burgdorferi s.l. and seroprevelance in dogs for Lyme disease. Ticks were collected from the end of March to the beginning of June and then again from August until the end of October. From all the ticks collected, after identification, only Ixodes ricinus ticks were further analyzed. Pools were made on the basis of stage and gender and by microscopy in dark field ticks abdomen was explored and analyzed for the presence of spirochetes. When spirochetes were found, the samples of the abdomen content were inoculated into liquid BSK-H complete medium (Sigma medium complete with 6% of rabbit serum) and kept at During a three year period, 1224 ticks were collected from different localities and 62% of them were Ixodes ricinus. After examination of tick abdomen, the annual percentage of infected ticks is shown in Table 1 . There is an uphill trend of infected ticks during the three year period. I. ricinus ticks were 60-64% (764) 
Entomological Risk Index (ERI)
By defining ERI, the possibility of Lyme disease risk estimation for human population in a certain region can be defined. Mather et all used standard protocols to define density of tick population and their infection in different localities. Authors have also stated a positive correlation between ERI and number of Lyme disease cases in certain localities, meaning that a risk from Lyme disease for a certain region can be predicted by calculating ERI (Mather et all 1996) . ERI for a certain period of research is calculated as number of collected ticks in one minute multiplied by the tick infection level. For the regions where ticks were collected, ERI was calculated in relation to a total number of collected ticks (shown in Table 2 ). The greatest ERI was found in urban region, because the biggest level of tick infection and total number of collected ticks was also found in the same region.
Laboratory analysis 4.3.1 Isolation and cultivation of Borrelia burgdorferi spp
Isolation was done on selective mediom BSK-H complete medium, Sigma, according to Current Protocols in Mycrobiology (Zuckert, 2007 , Pejchelova 2007 . Tubes with medium and inoculated material were kept at 33-34 o C and after the growing of spirochetes was noticed they were recultured into a new tube, under microaerophilic conditions for growing. Typisation of spirochetes was done by a molecular method. From 26 pools cultured in total, in 4 of them (15%) the growth of spirochetes was observed and they were named after the localities they were collected at:
1. "Granicar 1" (pool 1, 5 male adult ticks from a non settled locality); 2. "Granicar 2" (pool 2, 5 adult male ticks from a non settled locality); 3. "244" (pool of 5 adult female ticks from a settled locality); 4. "Novi Sad" (pool of 5 adult ticks from the urban locality).
In first, second and third pool, growth of spirochetes was noticed after 14 days and in fourth pool after 21 days. Concentration of gained isolates of B. burgdoerferi spp was the following:
1. "Granicar 1" : 32 X 10 5 B. burgdorferi / ml of culture; 2. "Granicar 2" : 32 X 10 5 B. burgdorferi / ml of culture ; 3. "244" : 72 X 10 5 B. burgdorferi / ml of culture; 4. "Novi Sad" : 76 X 10 5 B. burgdorferi / ml of culture.
Detection of specific antibodies against B. burgdorferi s.l. was done with serologic methods CF, ELISA, Western blot and fast test. The observation for the apperiance of clinical symptoms of Lyme disease was also done. In the localities where ticks were collected, blood sampling from dogs was done, for serological survey. Dogs blood samples are deviden into three groups by their usage, region and existing clinical symptoms of Lyme disease. Blood samples from dogs were divided into three groups:
In the first group there were 145 blood samples from working and hunting dogs that live in the regions where ticks were collected previously. All the dogs in this group were regularly vaccinated and treated against ecto and endo parasites, age from 1 to 10, or different breeds -Hungarian visla, German hunting terrier, Labrador, pullin, Rottweiler, epaniel Breton, German Sheppard and sarplaninac . These dogs were constantly exposed to ticks, every day and in 19 (13%) dogs the ticks were found while blood sampling. In 64 (44%) dogs at least one tick was found in the previous period. These dogs are used for hunting, field work or military purposes. With CF test a positive finding was gained in 22,1% of samples. In the samples from the region where infected ticks were not found, there were also no positive finding by serology, with CF and ELISA. The greatest number of dogs with positive In the third group there were 486 blood samples from dogs which were brought for different analysis (piroplasmosis, leptspirosis, leishmaniosis, noninfective digestive malfunctions, urinary problems, ascites, bacterial skin infections, dirofilariosis, respiratory problems, etc), with clinical symptoms not related to Lyme disease. These dogs were kept as pets, mostly in the urban region with surrounding and some from the Fruska Gora Mountain. Dogs were from 2-14 years old. In this group were also samples from 39 dogs living in two dog shelters, all dogs were older than 5 years with an "unknown history". All of these dogs came from the region where ticks were collected previously and where ticks infected with B. burgdorferi s.l. were found (29%). Serology was done by CF method, and then positive samples were tested with ELISA and Western blot method. By CF method a positive finding was gained in 32,9% of samples (24,3% in dilution 1:10 and 8,6% in dilution 1:20 A comparative display of the findings after serology test of three groups of dogs blood serums analyzed for the presence of specific antibodies against B. burgdorferi s.l. by four serology methods -fast test, CF, ELISA and Western blot is given in Table 3 . The highest number of positive findings was gained by CF method (32%), then by ELISA (29,91%) and by Western blot (25,81%). In the total of 631 dogs blood samples without clinical symptoms of Lyme disease living in the region where seroprevalence in ticks is 22%, a seroprevalence for Lyme disease in dogs was found to be 21,4% -32,9%, depending on the method used. Table 3 . Results of analysed blood samples from dogs, for the presence of specific antibodies against B. burgdorferi s.l.with four serology tests
No of group

Molecular analysis
PCR (Polymerasa Chain Reaction) and Real Time-PCR were used for identification of B. burgdorferi s.l. isolated from ticks and typisation of genospecies from isolates of B. burgdorferi s.l. from ticks. Isolation of total DNA was done with QIAamp® DNA Mini kit, with "spincolumn" procedure of "QIAGEN", Germany. Identification of B. burgdorferi was done by real time PCR method with a diagnostic kit PCRFast® Borrelia burgdorferi Realtime (SYBR®Green) and / or gel detection, Germany. In case of realtime (SYBR®Green) positive findings, a verification has to be done by analysis od dissosiation curve and evaluation of exponential curve of amplification. For that purpose the picks of dissosiation curve belonging to the sample are compared with the ones belonging to the inhibition control ITC. In estimation of the results exponential curve of amplificatin and dissosiation curve are beeing analysed. Exponential curve of amplification of the sample and inhibition control ITC are beeing compared and they should have similar values. In positive samples dissosiation curve and curve of inhibition control should be at the same level. In negative samples there is no dissociation curve or it is different from the dissociation curve of inhibiton control ITC (Picture 6).
Dissociation curves from samples of isolated cultures from field ticks had similar values with dissociation curve for each positive control, inhibition control ITC, meaning that the samples were positive for the presence of B. burgdorferi s.l. DNA. B. burgdorferi s.l. is identified in the cultures of spirochetes isolated from field ticks. For the isolate "Novi Sad" pick temperature of dissociation curve was 79,0 o C, and pick temperature of ITC for the same sample was 79,4 o C. 
Statistics -Kappa test
Data gathered during the research was analysed by Kappa statistic test (Valčić 1998 (Milutinović et all, 2008) . During this three year period of research in chosen localities an average infection of ticks with B. burgdorferi s.l. is 22,12%. The highest percentage of infected ticks was found to be in urban region with surrounding (29,2%) and in one locality (in Banat region), there were no infected ticks found at all.
The average value of ERI found in this research was 0,033. The highest risk from Lyme disease was found to be in urbane region with surroundings (0,053), where also was highest rate of ticks infected with B. burgdorferi s.l. In literature it is mentioned that the value of ERI is in correlation with the number of human cases with Lyme disease. Calculated value of ERI in a region can be useful information in estimation of the risk from spreading of Lyme disease in a certain region and also for the prediction of appearance of Lyme disease in humans (Mather et all, 1996) . Clinical symptoms were found in a certain number of dogs. Since in most of the dogs specific antibodies against antigens of genospecies B. afzelii were confirmed, it can be stated that in Serbia region where the research was done, cases of Lyme disease in dogs is mostly caused by B. afzelii with general clinical symptoms of difficult moving, lameness, lethargy, irregular elevation of body temperature up to 40 o C, loss of appetite and weakness. Two groups of dogs were analyzed which did not have clinical symptoms that could be related to Lyme disease and a prevalence was found for B. burgdorferi s.l. In group of dogs used as working, hunting and military dogs the prevalence was in the range from 21 -37%, depending on the laboratory method used and in the group of dogs which were kept as pets the prevalence for B. burgdorferi was in the range from 26 -33%. The prevalence found in one group of dogs was not much different than in the other, even though one group is constantly exposed to the tick influence, so the risk from occurrence of the disease is pretty much the same no matter if dogs are being used for hunting or as pets, as long as they are protected by antiectoparasitic products. . Western blott is often described by the authors as conformation method and proteins of molecular weight in the range from 66-73 kDa (in this research VIsE from 66kDa was used) are considered to be dominant immunogenes present in every pathogen genospecies of B. burgdorferi sensu lato (Luft et all, 1991) . In this research by Western blott method in the majority of positive samples for Lyme disease, antibodies for protein antigens of genospecies B. afzelii were detected (84%).
In dogs that did not have clinical symptoms indicating Lyme disease an "accidental" positive finding should be interpreted very carefully, having in mind all the relevant data for making a definite diagnosis. There are fast tests that can diagnose few diseases at once like fast test for erlichiosis, dirofilariosis and borreliosis. Usage of these tests can mislead in diagnosis if initially there is a suspicious for another disease and the test gives a positive result for Lyme disease. Serology testing for Lyme disease does not have any value in predicting the condition in limbs or joints (Levy and Magnarelli, 1992.) . For exact diagnosis it always has to be asked if dog has spent some time in a region which is endemic for Lyme borreliosis. After infection, 4-6 weeks is needed for immunoresponse and before this period is over, a negative serology result can be found even if a dog is infected. Diagnosis in Lyme disease has to be done based on epizootiological anamnesis, clinical check up and laboratory analysis. www.intechopen.com
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